Nanorod-Purification
Since the presence of byproducts (NPs with different shapes) ultimately limits the use of PT-AuNRs as seeds for silver overgrowth, a purification step was required to separate nanorods from other NPs. Shapedependent separation can be achieved by exploiting depletion interaction forces. [1] [2] [3] [4] A depletion force is an effective attractive force that arises between large colloidal particles that are suspended in a dilute solution of depletants, which are smaller solutes that are preferentially excluded from the vicinity of the large particles 5 . In our case the depletants are CTAC micelles and the depletion force can be modulated according to the following equation:
where r m , C cmc , C and AN are respectively the radius, the critical micellar concentration, the analytical concentration and the aggregation number of the chosen surfactant, N AV is Avogadro's number, and A is the area of interaction between two adjacent particles. The choice of CTAC arises from its high water solubility compared to CTAB or BDAC; since CTAC only varies from CTAB in the counter-ion, the surfactant used for PT-AuNR synthesis, and considering that it is present with a concentration as low as 8 mM, no washing is required prior to surfactant exchange, i.e. the required CTAC amount was added directly to the PT-AuNR solution. To obtain the highest possible purification degree, different surfactant concentrations between 0.05 M and 0.15 M were screened for each PT-AuNR batch. To calculate the amount of CTAC stock solution needed to reach a desired final concentration it is enough to solve the following equation: . Total length distribution histograms of the 8 samples discussed in Figure 1A and Table S1 .
The colors are the same as in Figure 1A 8 Figure S5 . AgCl particles observed upon drying when a higher addition rate was used for NW synthesis. The formation of these particles is likely due to accumulation of AgCl in the growth solution. Table S2 . Summary of TEM analysis of NWs obtained using a higher addition rate (see Figure 1C) . The selective deposition of silver is less efficient, as seen from a double increment of NWs thickness compared to living growth conditions (see Table S1 ). 
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